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(57) A front projection screen (S) has a front shading 
sheet (5) facing a viewing side (A), and formed of a 
transparent material. The front shading sheet (5) has a 
front surface facing the viewing side (A), provided with 
a plurality of horizontal, parallel, minute ridges (8) hav- 
ing a triangular cross section and each having an upper 
side surface coated with a shading layer (9). A transpar- 
ent filler layer (1 3) of a material having a refractive index 
nearly equal to that of the transparent material of the 
front shading sheet (5) is formed on the rear surface (4) 
of the front shading sheet (5), transparent glass beads 



(1 2) are embedded uniformly in a plane in the rear sur- 
face of the transparent filler layer (13), the rear surface 
of the transparent filler layer (1 3) is coated with a white, 
reflecting adhesive layer (11), and an opaque film (10) 
impermeable to light is applied to the rear surface of the 
reflecting adhesive layer (11). Horizontal end parts of an 
image displayed on the front projection screen (S) do 
not become dark, the front projection screen (S) has a 
large viewing angle, does not reflect an environmental 
image even in a light environment, and is capable of dis- 
playing a high-definition image having a high black level 
and a high contrast. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a front projec- 
tion screen that displays an image projected by an im- 
age-projecting device, such as a slide projector, a liquid 
crystal projector or a moving picture projector. 

BACKGROUND ART 

[0002] Front projection screens for displaying images 
projected by a projector include white matrix screens, 
chemical etching screens, and high-luminance bead 
screens. When an image is projected on such a screen 
by a projector in a well-lighted room, the image cannot 
be displayed clearly due to the reduction of contrast or 
the loss of color balance. Therefore, room lights of the 
room must be turned off to darken the room. When im- 
ages are projected on a high-luminance bead screen by 
a high-luminance projector, a person is made to feel 
pains in the eyes by the glare of beads due to light re- 
gression when the person watches images displayed on 
the high-luminance bead screen for a long time. The 
term "light regression" signifies return of imaging light in 
a direction opposite to the traveling direction of project- 
ed imaging light. 

[0003] A composite screen proposed in JP-A No. 
20662072000 is capable of displaying an image of an 
excellent color balance without reducing the contrast of 
the Image even in a light environment without requiring 
room lights to be turned off. This prior art composite 
screen is constructed by disposing a generally transpar- 
ent, front shading sheet near a surface of a conventional 
front projection screen on the viewing side. The front 
shading sheet is provided with a plurality of horizontal, 
parallel, minute ridges having a triangular cross section 
in its front surface, and a shading layer is formed on one 
of the two sides of each ridge having a triangular cross 
section. 

[0004] Figs. 14 and 15 show a composite screen of 
the same construction as the screen disclosed in JP-A 
No. 206620/2000, formed by disposing a glass bead 
front projection screen analogous with a front projection 
screen embodying the present invention behind a front 
shading sheet. As shown in Figs. 14 and 15, a front pro- 
jection screen 33 is formed by bonding transparent 
glass beads 32 to the front surface of an opaque sheet 
30 with a white, reflective adhesive layer 31. A front 
shading sheet 35 of a transparent material is disposed 
on the viewing side A of the front projection screen 33 
such that an air gap 36 is formed between the front sur- 
face of the front projection screen 33 and the front shad- 
ing sheet 35 to enable viewing images of an excellent 
color balance without reducing the contrast of images 
even in a light environment without turning oft room 
lights. The front shading sheet 35 is provided with a plu- 
rality of horizontal, minute ridges 38 having a triangular 



cross section in its front surface, and a black shading 
layer 39 is formed on an upper side surface of each 
minute ridge 38. The front shading sheet 35 enables 
viewing images of an excellent color balance without re- 
5 ducing the contrast of the images owing to effects ex- 
plained in JP-A No. 206620/2000 and to be explained 
later. 

[0005] No problem arises when a person views an im- 
age displayed on the composite screen shown in Figs . 

'0 14 and 1 5 from a position in front of a central part of the 
composite screen. However, if a person views obliquely 
an image displayed on the composite screen from a po- 
sition at a viewing angle greater than a certain horizontal 
viewing angle of, for example, 1 40°, a peripheral part of 

»5 the image displayed on the composite screen darkens, 
a part of the image disappears, and the viewing angle 
narrows. 

[0006] Reasons for such problems will be described 
with reference to Figs. 14 and 15. Referring to Fig. 15, 

?o imaging light rays R1 projected by a projector P dis- 
posed on the viewing side A travel straight through the 
front shading sheet 35, penetrate into the transparent 
glass bead 32, are reflected by the back surface of the 
transparent glass bead 32. The reflected imaging light 

25 rays emerge from the glass bead 32, travel through the 
air gap 36, enter the front shading sheet 35, are refract- 
ed by the front shading sheet 35, and emerge forward 
from the front shading sheet 35 in the directions of the 
arrows R2, R3, R4, R1, R5, R6 and R7. Thus, persons 

30 in a region between the arrows R2 and R7 are able to 
see an image formed by the imaging light rays projected 
by the projector P. 

[0007] The imaging light rays represented by the ar- 
rows R2, R3, R4, R1, R5, R6 and R7 include a large 

35 quantity of light including vertical components in addi- 
tion to horizontal components. When such imaging light 
rays are reflected by the back surface of the transparent 
glass bead 32, reflected fight rays including both vertical 
components and horizontal components penetrate into 

<o the front shading sheet 35. Some of the reflected light 
rays incident on the front shading sheet 35 fall on the 
lower surface of the black shading layer 39 as shown in 
Fig. 14. The reflected light rays fallen on the lower sur- 
face of the black shading layer 39 are reflected totally 

45 on to the rear surface 41 of the front shading sheet 35 
as indicated by the arrow Rt. The reflected rays are re- 
flected again by the rear surface 41 and travel forward 
in the direction of the arrow Rt from the front shading 
sheet 35. Most of the reflected light rays fallen on the 

so rear surface 41 at incident angles smaller than the crit- 
ical angle travel rearward through the rear surface 41, 
while the reflected light rays fallen on the rear surface 
41 at incident angles greater than the critical angle are 
totally reflected by the rear surface 4 1 . Therefore, all the 

55 light rays Rt that emerge from parts of the front shading 
sheet 35 horizontally apart from the center of the front 
shading sheet 35 are reflected in a total reflection mode 
by the rear surface 41. 
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[0008] The light rays Rt reflected by the rear surface 
41 In a total reflection mode are dark light rays reflected 
by the lower surface of the black shading layer 39. 
Those dark light rays make an image formed by the light 
regressed from the transparent glass bead 32 turbid. It 
will be understood from the foregoing explanation that 
the dark light rays Rt emerge from parts horizontally 
apart from the center of the front shading sheet 35 be- 
cause the light rays Rt fall on the rear surface 41 of the 
front shading sheet 35 at incident angles greater than 
the critical angle. Consequently, horizontal end parts of 
the image look dark to persons viewing the image from 
positions corresponding to horizontal end parts of the 
front shading sheet 35. The light rays Rt include both 
vertical components and horizontal components as a 
matter of course, the fact that the parts of the image dis- 
playedon horizontal end parts of the front shading sheet 
35 look dark signifies that the viewing angle is small be- 
cause it is possible that the viewing position changes 
greatly in horizontal directions while the viewing position 
does not change greatly in vertical directions. 
[0009] Accordingly, it is an object of the present inven- 
tion to solve problems that darkens part of a front pro- 
jection screen, and to provide a front projection screen 
having a large viewing angle, not reflecting an environ- 
mental image even in a light environment, and capable 
of displaying a high-definition image having a high black 
level and a high contrast. 

DISCLOSURE OF THE INVENTION 

[0010] The present invention provides a front projec- 
tion screen comprising: a front shading sheet facing a 
viewing side, wholly formed of a transparent material, 
having a front surface facing the viewing side, provided 
with a plurality of horizontal, parallel, minute ridges hav- 
ing a triangular cross section and each having a side 
surface coated with a shading layer; and a reflecting 
screen disposed opposite to a rear surface, facing a rear 
side opposite to the viewing side, of the front shading 
sheet; wherein a transparent filler layer formed of a ma- 
terial having a refractive index equal or nearly equal to 
that of the transparent material of the front shading 
sheet is sandwiched between the front shading sheet 
and the reflecting screen to construct a composite sheet 
such that any air layer is not formed at least between 
the front shading sheet and the transparent filler layer. 
[0011] The reflecting screen may include an opaque 
base sheet impermeable to light, a white, reflecting, ad- 
hesive layer formed on a front surface, facing the view- 
ing side, of the base sheet, and many glass beads uni- 
formly arranged on a front surface, facing the viewing 
side, of the white reflecting adhesive layer and formed 
of a material having a refractive index greater than that 
of the material of the transparent filler layer. 
[0012] The reflecting screen may include an opaque 
base sheet, and a white, mat sheet applied to a surface, 
facing the viewing side, of the opaque base sheet. 



[0013] in the front projection screen, the composite 
sheet may be flexible, and may be capable of being 
rolled in a roll and of being rolled out for use. The com- 
posite sheet may be flexible, and may be tautly set in a 
5 frame. 

[0014] The composite sheet of the front projection 
screen is provided on its rear surface with holding 
means capable of detachably holding the composite 
sheet on a wall, and a large screen may be constructed 

w by closely arranging a plurality of front projection 
screens identical with the composite sheet on a wall. 
[0015] The front projection screen may further com- 
prise connecting tabs projecting from sides of the com- 
posite sheet and capable of connecting the composite 

'5 sheet to another identical composite sheet, and a large 
screen may be constructed by closely arranging a plu- 
rality of front projection screens identical with the front 
projection screen having the composite sheet provided 
with the connecting projections, and connecting togeth- 

20 er the plurality of front projection screens by the con- 
necting tabs. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 [0016] 

Fig. 1 is a perspective view of a front projection 
screen in a first embodiment according to the 
present invention; 

Fig. 2 is a longitudinal sectional view of the front pro- 
jection screen shown in Fig. 1 ; 
Fig.3 is a cross-sectional view of the front projection 
screen shown in Rg. 1 ; 

Fig. 4 is sectional view of assistance in explaining 
the function of a front shading sheet included in the 
front projection screen shown in Figs. 1 to 3; 
Fig. 5 is a perspective view of a front projection 
screen in a second embodiment according to the 
present invention; 

Fig. 6 is a front elevation of a front projection screen 
embodying the present invention; 
Fig. 7 is a longitudinal sectional view of the front pro- 
jection screen shown in Fig. 6; 
Fig. 8 is a perspective view of a front projection 
screen in a third embodiment according to the 
present invention; 

Rg. 9 is a perspective view of a front projection 
screen in a fourth embodiment according to the 
present invention; 

Fig. 10 is a perspective view of a front projection 
screen element in a fifth embodiment according to 
the present invention; 

Rg. 11 is a view of assistance in explaining a large 
front projection screen formed by closely arranging 
a plurality of front projection screen elements iden- 
tical with the front projection screen element shown 
in Rg. 10; 

Fig. 12 is a perspective view of a front projection 
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screen in a sixth embodiment according to the 
present invention; 

Fig. 13 is a view of assistance in explaining a large 
front projection screen formed by closely arranging 
a plurality of front projection screen elements iden- 
tical with the front projection screen shown in Fig 
12; 

Rg. 14 is a longitudinal sectional view of a prior art 
front projection screen ; and 
Rg. 15 is a cross-sectional view of the prior art front 
projection screen. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0017] Preferred embodiments of the present inven- 
tion will be described hereinafter with reference to the 
accompanying drawings. 

[0018] Fig. 1 is a perspective view of a front projection 
screen in a first embodiment according to the present 
invention, and Rg. 2 is a longitudinal sectional view of 
the front projection screen shown in Fig. 1 . 
[0019] The front projection screen in the first embod- 
iment is a front projection screen of a light regression 
type that reflects projected imaging light so that the re- 
flected imaging light travels in a direction opposite to the 
direction of travel of the projected imaging light. The re- 
flected imaging light is caused to travel in a direction 
opposite to the direction of travel of the projected imag- 
ing light by the reflecting function of transparent glass 
beads 12, which will be described later. 
[0020] As shown in Figs. 1 and 2, a front projection 
screen S In a first embodiment according to the present 
invention has a front shading sheet 5 wholly formed of 
a transparent material and facing a viewing side A. The 
front shading sheet 5 is formed of a transparent, flexible 
synthetic resin, such as a urethane resin. The front 
shading sheet 5 is provided in its front surface facing the 
viewing side A with horizontal, parallel minute ridges 8 
arranged at pitches of, for example, about 0.2 mm. Each 
minute ridge 8 has a triangular cross section, and has 
an upper side surface 6 and a lower side surface 7. The 
lower side surface 7 is steeper than the upper side sur- 
face 6. The upper side surface 6 may be horizontal. The 
upperside surface 6 is coated with a black shading layer 
9. The front shading sheet 5 has a flat rear surface 4. 
[0021] The rear surface 4, not facing the viewing side 
A, of the front shading sheet 5 is coated with a transpar- 
ent fi Her layer 1 3 of a transparent filler having a refractive 
index equal or nearly equal to that of the transparent 
material of the front shading sheet 5. A reflecting screen 
RS is disposed behind the transparent filler layer 13. 
[0022] The respective refractive indices of the front 
shading sheet 5 and the transparent filler layer 13 are 
in the range of, for example, 1 .45 to 1 .65, and one of the 
indices may be greater than the other. The reflecting 
screen RS has a front layer formed by embedding trans- 
parent glass beads 12 having a refractive index greater 
than that of the transparent filler layer 1 3 in a plane in a 



uniform density in the transparent filler layer 13. The fill- 
er forming the transparent filler layer 13 is, for example, 
a resin having a refractive index smaller than that of the 
transparent glass beads 12. The transparent glass 
5 beads 1 2 are formed of a material having a large refrac- 
tive index. The diameters of the transparent glass beads 
12 are in the range of about 30 to about 70 jim, and may 
be different from each other. The refractive index of the 
transparent glass beads 12 is in the range of, for exam- 
w pie, 1.9 to 2.12. The transparent glass beads 12 ar- 
ranged embedded in a plane in the transparent filler lay- 
er 13 is coated with a white, reflecting adhesive layer 
11 , and an opaque base sheet 10 impermeable to light 
is applied to the reflecting adhesive layer 11. The base 
'5 sheet 10 may be a fiber-reinforced plastic sheet formed 
by impregnating a glass cloth with a resin, such as a 
PVC resin (polyvinyl chloride resin), a PET resin (poly- 
ethylene terephthalate resin) or a polycarbonate resin. 
The transparent glass beads 12 arranged in a plane, the 
20 reflecting adhesive layer 1 1 and the base sheet 1 0 con- 
stitute the reflecting screen RS. The reflecting adhesive 
layer 11 enhances the diffusion of light by the interface 
between the reflecting adhesive layer 11 and the trans- 
parent glass beads 12. 
25 [0023] The front projection screen S has a shape gen- 
erally resembling a sheet of composite construction. 
When the front shading sheet 5 is formed of a flexible 
material, the transparent filler layer 13, the reflecting ad- 
hesive layer 11 and the base sheet 10 are formed in flex- 
30 ible structures so that the front projection screen S is 
flexible. Any air layer is not formed in any parts of the 
front projection screen S, let alone between the front 
shading sheet 5 and the transparent filler layer 13. 
[0024] The function of the front projection screen S 
35 will be explained. Referring to Fig. 2, an imaging light 
ray R projected on the front projection screen S by a 
projector P (Fig. 3) placed on the viewing side of the 
front projection screen S penetrates through the trans- 
parent lower side surface 7 of the front shading sheet 5 
to into the front shading sheet 5, passes through the trans- 
parent filler layer 13 and permeates the transparent 
glass bead 12. Then, as shown in Fig. 3, the imaging 
light ray R is reflected in different directions by the rear 
surface of each transparent glass bead 1 2, the reflected 
^5 imaging light beams travel forward through the transpar- 
ent filler layer 13 and the front shading sheet 5, while 
the same are refracted at a boundary between the trans- 
parent glass bead 12 and the transparent filler layer 13 
and at a boundary between the transparent filler layer 
50 1 3 and the front shading sheet 5. Consequently, the re- 
flected imaging light rays emerge from the front shading 
sheet 5 in different directions of the arrows R 1 to R5, 
and a person on the viewing side A is able to see an 
image. 

55 [0025] In this front projection screens, the transparent 
filler layer 13 is in direct contact with the rear surface 4 
of the front shading sheet 5, and the transparent filler 
layer 13 and the front shading sheet 5 are formed of ma- 
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terials respectively having refractive indices nearly 
equal to each other. Therefore, the transparent filler lay- 
er 13 and the front shading sheet 5 form a substantially 
homogeneous, continuous body. Thus, the emergence 
of the dark light rays Rt reflected rearward by the inner 
surface of the black shading layer 39, reflected by the 
rear surface 41 in a total reflection mode from parts hor- 
izontally apart from the center of the front shading sheet 
35 of the front projection screen shown in Figs. 14 and 
15 can be prevented. According to the present inven- 
tion, any dark light rays are not reflected forward by the 
rear surface 4 of the front shading sheet 5, light rays 
penetrate through the rear surface 4 into the transparent 
filler layer 13 and, consequently, any dark light rays 
emerge forward from the front shading sheet 5. There- 
fore, horizontal end parts of the image do not become 
dark. 

[0026] Fig. 4 shows the effect of the black shading lay- 
er 9 of the front shading sheet 5 on raising the black 
level of the image by absorbing external light, such as 
Illuminating light or outdoor light, fallen on the front sur- 
face of the front shading sheet 5 facing the viewing side 
A. An external light ray L1 fallen on the transparent lower 
side surface 7 of the minute ridge 8 having a triangular 
cross section is reflected by the lower side surface 7, 
and the reflected external light ray L2 is absorbed by the 
shading layer 9. External light rays L3 and L4 reflected 
by the lower side surface 7 are absorbed by the shading 
layer 9 formed on the upper side surface of the under- 
lying minute ridge 8. An external light ray L5 penetrated 
into the front shading sheet 5 is reflected by the rear 
surface 4 in a total reflection mode and is absorbed by 
the shading layer 9 formed on the upper side surface. 
An external light ray L6 fallen directly on the shading 
layer 9 is absorbed by the same shading layer 9. 
[0027] Fig. 5 shows a front projection screen S in a 
second embodiment according to the present invention. 
The directionality of an imaging light reflected by the 
front projection screen S in the second embodiment, dif- 
fering from that of the imaging light reflected by the front 
projection screen S of the light regression type shown 
in Fig. 1, does not have a strong dependence on the 
direction of the projected light. 
[0028] The front projection screen S in the second 
embodiment has a front shading sheet 5 identical with 
that of the first embodiment shown in Fig. 2, and a re- 
flecting screen RS different from that of the first embod- 
iment shown in Fig. 2. As shown in Fig. 5, the reflecting 
screen RS has a white, mat sheet 22, i.e., a white sheet 
having a satin-finished surface, contiguous with the 
transparent filler layer 13 of the front shading sheet 5, 
and an opaque film 20 applied to the rear surface of the 
white, mat sheet 22. The white, mat sheet 22 is bonded 
to the rear surface of the front shading sheet 5 with the 
transparent filler layer 13. 

[0029] A surface, contiguous with the transparent filler 
layer 13, of the white, mat sheet 22 is provided with 
minute irregularities. Fine particles are dispersed in the 



white, mat sheet 22 to enhance the diffusing effect of 
the white, mat sheet 22. The transparent filler layer 13, 
similarly to that of the first embodiment, is formed of a 
resin having a refractive index equal or nearly equal to 

5 that of the material of the front shading sheet 5. The 
white, mat sheet 22 has a thickness on the order of, for 
example, 0.1 mm. Preferably, the white, mat sheet 22 is 
formed of a synthetic resin having a high reflectivity, 
such as a polyester resin or a styrene resin. The opaque 

>0 film 20 is impermeable to light and is a black coating or 
a metallic mirror film formed by vapor deposition, such 
as an aluminum mirror film. 

[0030] If an air layer is formed between the rear sur- 
face of the front shading sheet 5 and the white, mat 

'5 sheet 22, and the front shading sheet 5 is not provided 
with the transparent filler layer 13, some light rays are 
reflected by the rear surface similarly to the light ray Rt 
reflected in a total reflection mode by the rear surface 
41 as mentioned in the description of the conventional 

20 front projection screen in connection with Figs. 14 and 
15. 

[0031] The front projection screen S in the second 
embodiment shown in Fig. 5 is the same in function and 
effect as the front projection screen S in the first embod- 

25 iment shown in Figs. 1 to 4. Dark light rays that travel 
rearward and fall on the rear surface 4 of the front shad- 
ing sheet 5 penetrate into the transparent filler layer 13 
instead of being reflected by the rear surface 4. Conse- 
quently, the dark light rays do not emerge forward from 

30 the front shading sheet 5, and hence horizontal end 
parts of the image displayed on the front projection 
screen S do not look dark. 

[0032] The front projection screen S shown in Figs. 1 
to 4, and the front projection screen S shown in Fig. 5 
35 can be used in various modes. As shown in Figs. 6 and 
7, the front projection screen S formed in a flexible sheet 
is wound on a horizontal take-up spool 50, and is rolled 
out by pulling the same downward for use. In Figs. 6 and 
7, indicated at 51 is a weighting slat. 
[0033] Referring to Rg. 8. a front projection screen S 
in a third embodiment according to the present invention 
is formed in a flexible sheet and is wound on a vertical 
take-up spool 52. The front projection screen S is rolled 
out by pulling the same laterally. A long, flexible shape- 
retaining member 53 is attached to the upper edge of 
the front projection screen S for shape retention. 
[0034] Referring to Rg. 9, a front projection screen S 
in a fourth embodiment according to the present inven- 
tion is formed in a rectangular, flexible sheet and is set 
in a rectangular frame 54. The front projection screen S 
is tensioned by a plurality of connecting members 55. 
The connecting members 55 may be connected to 
grommets or the like attached to the front projection 
screen S. In Rg. 9, the front projection screen S and the 
frame 54 are curved in a cylindrical shape. 
[0035] The front projection sheet S does not neces- 
sarily need to be a flexible sheet, but may be a hard 
structure capable of shape retention. 
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[0036] Fig. 10 shows a rectangular front projection 
screen S in a fifth embodiment according to the present 
invention provided on its rear surface with magnetic rub- 
ber pads 56, i.e., holding means. Fig. 11 shows a large 
screen formed by closely arranging a plurality of front s 
projection screen elements S similar to the front projec- 
tion screen S shown in Fig. 10 on a support structure, 
such as a magnetic board or a magnetic partition board, 
and magnetically attaching the plurality of front projec- 
tion screen elements S to the support structure. This to 
large screen can be readily assembled and disassem- 
bled. 

[0037] Fig. 12 shows a rectangular, hard front projec- 
tion screen S in a sixth embodiment according to the 
present invention capable of shape retention and pro- is 
vided on its rear surface with connecting tabs 58 and in 
its side with connecting holes. Fig. 13 is a view of as- 
sistance in explaining the construction of a large screen 
by closely arranging front projection screen elements S 
identical with the front projection screen S shown in Fig. 20 
12. As shown in Fig. 13, the front projection screen el- 2. 
ements S are closely arranged side by side, and the con- 
necting tabs 58 of the front projection screen elements 
S are fitted in the connecting holes of the adjacent front 
projection screen elements S to construct a large 25 
screen. Thus, the large screen can be readily assem- 
bled and disassembled. 

[0038] A apparent from the foregoing description, ac- 
cording to the present invention, the front projection 
screen includes the front shading sheet having the front 30 
surface facing the viewing side, provided with the plu- 
rality of horizontal, parallel, minute ridges having a tri- 3. 
angular cross section, and each having the side surface 
coated with the shading layer; and the reflecting screen 
disposed opposite to the rear surface, facing the rear 35 
side opposite to the viewing side, o! the front shading 
sheet; wherein the transparent filler layer formed of the 
material having a refractive index equal or nearly equal 4. 
to that of the transparent material of the front shading 
sheet is sandwiched between the front shading sheet *o 
and the reflecting screen to construct the composite 
sheet such that any air layer is not formed at least be- 
tween the front shading sheet and the transparent filler 5. 
layer. Thus, the emergence of the dark light rays reflect- 
ed rearward by the inner surface of the black shading 45 
layer, reflected by the rear surface in a total reflection 
mode from parts horizontally apart from the center of the 6. 
front shading sheet of the front projection screen can be 
prevented. Therefore, horizontal end parts of an image 
displayed on the front projection screen do not become so 
dark and the front projection screen of the present in- 
vention has a large viewing angle. 



Claims as 7. 

1. A front projection screen comprising: 



a front shading sheet facing a viewing side, 
wholly formed of a transparent material, having 
a front surface facing the viewing side, provided 
with a plurality of horizontal, parallel, minute 
ridges having a triangular cross section and 
each having a side surface coated with a shad- 
ing layer; and 

a reflecting screen disposed opposite to a rear 
surface, facing a rear side opposite to the view- 
ing side, of the front shading sheet; 

wherein a transparent filler layer formed of a 
material having a refractive index equal or nearly 
equal to that of the transparent material of the front 
shading sheet is sandwiched between the front 
shading sheet and the reflecting screen to construct 
a composite sheet such that any air layer is not 
formed at least between the front shading sheet and 
the transparent filler layer. 

The front projection screen according to claim 1, 
wherein the reflecting screen comprises: an opaque 
base sheet impermeable to light; a white, reflecting, 
adhesive layer formed on a front surface, facing the 
viewing side, of the base sheet; and many glass 
beads uniformly arranged on a front surface, facing 
the viewing side, of the white reflecting adhesive 
layer and formed of a material having a refractive 
index greater than that of the material of the trans- 
parent filler layer. 

The front projection screen according to claim 1 , 
wherein the reflecting screen includes: an opaque 
base sheet, and a white, mat sheet applied to a sur- 
face, facing the viewing side, of the opaque base 
sheet 

The front projection screen according to claim 1 , 
wherein the composite sheet is flexible, and is ca- 
pable of being rolled in a roll and of being roiled out 
for use. 

The front projection screen according to claim 1 , 
wherein the composite sheet is flexible, and is tautly 
set in a frame. 

The front projection screen according to claim 1 fur- 
ther comprising holding means capable of detach- 
ably holding the composite sheet on a wall, con- 
nected to the rear surface of the composite sheet; 
wherein a large screen can be constructed by close- 
ly arranging a plurality of front projection screens 
identical with the composite sheet on a wall. 

The front projection screen according to claim 1 fur- 
ther comprising connecting tabs projecting from 
sides of the composite sheet and capable of con- 
necting the composite sheet to another identical 
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composite sheet; wherein a large screen can be 
constructed by closely arranging a plurality of front 
projection screens identical with the front projection 
screen having the composite sheet provided with 
the connecting projections, and connected together 
the plurality of front projection screens by the con- 
necting tabs. 
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